THE frequent occurrence of polycythaemia in those cases of congenital heart disease (especially congenital pulmonary stenosis) which are associated with more or less cyanosis, is well known. A few such patients live to adult life, like a young man, aged 22, whom I showed before the Clinical Section of the Royal Society of Medicine in November, 1908,1 and another young man aged 22, whom I showed, with Dr. G. Dorner, before the same Section in January, 1911.2 In both communications the nature of the secondary blood changes was specially considered. In my first communication8 evidence was furnished in support of the modern doctrine that the excess in the number of red blood corpuscles in such cases was largely of a compensatory (conservative) nature; that it was a manifestation of the attempt on the part of the bone-marrow to make up for imperfect oxygenation of the blood and tissues of the body by a numerical increase of the red cells-that is to say, of the oxygen carriers of the blood; that it represented, in fact, a vital compensatory reaction analogous to the increase of the polymorphonuclear leucocytes in the blood, consequent on streptococcal invasions, &c. It was furthermore pointed out that the figures obtained by actual blood counts might make one under-estimate rather than over-estimate the total numerical excess of erythrocytes in the body, for there was considerable evidence indicating that when, in chronic cardiac cases, the erythrocyte count per cubic millimetre of blood was above the normal (relative polycyth8emia) the total volume of the blood in the whole body was likewise excessive, a supposition confirmed by the congested appearance of the ears, lips, nose, tongue, and retinae in many cases.
THE frequent occurrence of polycythaemia in those cases of congenital heart disease (especially congenital pulmonary stenosis) which are associated with more or less cyanosis, is well known. A few such patients live to adult life, like a young man, aged 22, whom I showed before the Clinical Section of the Royal Society of Medicine in November, 1908,1 and another young man aged 22, whom I showed, with Dr. G. Dorner, before the same Section in January, 1911.2 In both communications the nature of the secondary blood changes was specially considered. In my first communication8 evidence was furnished in support of the modern doctrine that the excess in the number of red blood corpuscles in such cases was largely of a compensatory (conservative) nature; that it was a manifestation of the attempt on the part of the bone-marrow to make up for imperfect oxygenation of the blood and tissues of the body by a numerical increase of the red cells-that is to say, of the oxygen carriers of the blood; that it represented, in fact, a vital compensatory reaction analogous to the increase of the polymorphonuclear leucocytes in the blood, consequent on streptococcal invasions, &c. It was furthermore pointed out that the figures obtained by actual blood counts might make one under-estimate rather than over-estimate the total numerical excess of erythrocytes in the body, for there was considerable evidence indicating that when, in chronic cardiac cases, the erythrocyte count per cubic millimetre of blood was above the normal (relative polycyth8emia) the total volume of the blood in the whole body was likewise excessive, a supposition confirmed by the congested appearance of the ears, lips, nose, tongue, and retinae in many cases. In the second case4 (that described in the second communication), F. P. Weber, Proc. Roy. Soc. Med., 1909, ii (Olin. Sect.) , p. 23; see also Edinb. Med. Journ., 1909, New Series, ii, p. 18. 2 Weber and Dorner, Proc. Roy. Soc. Med., 1911, iv (Clin. Sect.), p. 85; see also Lancet, 1911, i, p. 150. 3F. P. Weber, Edinb. Med. Journ., 1909, loc. cit. 4Weber and Dorner, loc. cit. additional evidence, pointing to the same conclusions, was obtained by means of the estimation of the total heemoglobin and total blood volume in the body by Haldane and Lorrain Smith's carbon monoxide method. As concentration of the blood resulting from delayed circulation (stasis) in the capillaries might partly account for the polycythemmia in chronic cardiac cases, we attempted to measure (as I proposed in the first paper) the degree of any such blood concentration (if present) by estimating the total solid residue in the patient's blood serum, just as Weintraud and Senator estimnated it in cases of so-called " splenomegalic polycythaemia " or " erythrsemia."
The results of the various investigations carried out showed that the case was an extreme example of cyanosis and polycythfemia in an adult secondary to congenital heart disease. They showed that the polycythkemia could not be accounted for by concentration of the blood as a whole, though the blood plasma may have been very slightly concentrated, probably as a result of capillary blood stasis. They proved that, as in splenomegalic polycythaemia (erythraemia) , not only the number of red corpuscles and the amount of haemoglobin per cubic millimetre of blood were greatly above the normal, but also the amount of hwemoglobin (as measured by the oxygen capacity) and the volume'of blood per 100 grm. of body-weight; there was, in fact, a condition of true plethora (polyammia) present, so that the degree of absolute polycythaemia was much greater even than the degree of relative polycythaemia. The polycythaemia was doubtless, as in cases of splenomegalic polycythaemia (erythreemia), mainly due to an actual increased formation of red blood cells in the bone-marrow.
The secondary polycythaemia in cases of congenital heart disease is seldom, if ever, rivalled in degree by the secondary polycythbemia which sometimes, as is well known, occurs in chronic acquired valvular affections (of the mitral valve) and in adherent pericardium. It is more nearly rivalled by the marked secondary polycytheeinia which it is my intention to consider in the present paper. occasionally associated with late stages of pulmonary emphysema, chronic bronchitis, asthma, old bilateral pleuritic adhesion, chronic interstitial pneumonia and pulmonary fibrosis; that is to say, it may be rivalled by the secondary polycythamia in what I term "cardio-pulmonary cases." The poly-1Vide F. P. Weber: " Polycythmmia, Erythrocytosis, and Erythraemia," Qulart. Journ.
of Med., Oxford, 1908, ii, pp. 85-134. By analogy with the terms "leucocytosis" and " leukaemia" the term " erythrocytosis " is sometimes employed to signify a secondary (" reactive ") increase of the red blood corpuscles, so as to distinguish it from a condition (" erythrawmia ") in which the increase of the red cells is apparently due to a primary disorder of the erythrocyte-producing tissue of the body. cythemia in all these groups of cases differs, however, from the polycythaemia (possibly of primary myelogenous origin), associated with chronic splenomegaly, which has been termed ".erythraemia,"' by the not infrequent absence of real cyanosis in erythreemia, especially in its early stages. Is polycythaemia a good or a bad sign ini cardiac cases ? In my first paper' I answered this question as follows: "Just as hypertrophy of the walls of the heart is useful in so far as it compensates for mechanical defects in the valvular apparatus, so also is polycythaemia useful in so far as it compensates for difficulties in the proper oxygenation of the blood and tissues of the body, but just as in cardiac valvular disease great hypertrophy of the heart indicates some grave defect in the valvular mechanism, so also an extreme increase in the number of erythrocytes in the blood points to there being great impairment of the normal process of oxygenation of the body." With the "cardio-pulmonary cases," however, with which I am chiefly concerned in the present paper, the prognostic significance of the polycythaemia is, I believe, somewhat different, or rather, as I would prefer to put it, the outlook is exceedingly grave at the stage of the disease when cyanosis and a great degree of polycytheemia become striking clinical features. A typical history of the kind of cases to which I refer is somewhat as follows The patient, more frequently a male and at about middle age, has been accustomed to attacks of asthma or bronchitis and has signs of .emphysema of the lungs. He has been subject to " colds " and bronchitis in winter, which have frequently lasted a long time. Sometimes there is also a history of past attacks of pleurisy or pneumonia. On the whole, however, he has managed to keep on fairly well with his business and other occupations. But at last, prolably during one of his winter attacks, his cyanosis attracts attention and becomes a marked feature of the case. His cheeks, nose, ears, lips, tongue, soft palate and fauces are all livid, and so are his hands, though the degree of blueness varies from time to time, from day to day, or from hour to hour, according to.temporary conditions of his circulation, associated with the state of the weather, the temperature of the room, the amount of bronchitis, &c. The conjunctivae may be reddish and suffused, as in cases of Vide F. P. Weber, Quart. Journ. of Med., loc. cit. 2 F. P. Weber, Edinb. Med. Journ., 1909, loc. cit. splenomegalic polycythiemia (erythrwmia). The short acute paroxysms of asthma, to which he probably used to be subject, become less frequent, or no longer occur. But there is often more or less chronic dyspncea and wheezy breathing. When his blood is examined there is found to be decided polycythemia, so that the number of red cells may reach 7 million or more to the cubic millimnetre of blood. There is no longer the same tendency to recovery, or the recovery is likely to be only temporary, and an attempt to resume anything like his ordinary mode of life and daily occupations leads to a relapse. The right side of the heart is hypertrophied and more or less dilated, as may be shown by Rdntgen ray examination. The brachial systolic blood-pressure is rather low, or at least not excessive, unless there are special 'complications-namely, decided arterio-sclerosis or chronic interstitial nephritis (as in Case XI) present. The fingers are often " clubbed." Usually the liver becomes enlarged, and often slight ascites develops. Occasionally the ascites may be much greater, needing tapping, and there may be more or less general cedema. With increasing cardiac failure orthopncea becomes more marked. With increasing cyanosis and chronic carbonic acid poisoning there is often remarkable somnolence and the sleepiness may progress to actual coma (the so-called " cyanotic coma"); towards the end there may be epileptiform twitchings or convulsions. Death may be due to actual carbonic acid poisoning, or to intercurrent broncho-pneunlonia or other intercurrent affections, or may be due to gradual cardiac failure. In regard to the aetiology, former abuse of beer or alcoholic drinks sometimes plays a part, in addition to asthma, pulmonary emphysema, chronic bronchitis, old bilateral pleuritic adhesions, chronic interstitial pneumonia and pulmonary fibrosis (which may. be partly of chronic tuberculous origin). Arillaga' attributes the onset of the cyanotic stage to the occurrence of secondary sclerosisin the pulmonary artery, but I think that this explanation can only occasionally be the correct one, possibly only in exceptional cases. I should like to mention here -that, so far as I can judge, the best marked polycythaemic reactions -occur in individuals (especially chronic asthmatics) of Jewish race,2 and ' Argentina Med., 1912, p. 521. [I have only been able to see a French abstract of his paper.] 2 Possibly middle-aged Jews are altogether rather more liable than others to chronic -asthma and bronchitis and to a plethoric habit of body-a habit of body which amongst Jews is less often than amongst European races accompanied and relieved by excessively free action of the bowels. Corpulent, plethoric-looking Englishmen and Germans (of the 4 ajuicy," " beefy " type) are often accustomed to have two, or sometimes three, evacuations -of the bowels every day. at about middle age, when the reactive powers are stronger than in old age.
In regard to treatment, some of the cases improve (at least temporarily) under prolonged rest in bed, small doses of potassium iodide, cardiac stimulants, diuretics and expectorants, oxygen inhalation, and perhaps also blood-letting. Following are illustrative cases, in some of which post-mortem examinations were made. The condition of the bone-marrow was examined in one case (Case I), and a decided erythroblastic reaction was found present. This is analogous to the erythroblastic reaction found in the bone-marrow from cases of polycytheemia secondary to congenital heart disease by E. Weil, of Paris, and by L. G. J. Mackey, in England.2 It is perhaps worthy of special mention that in the following cases nucleated red cells were not seen in the circulating blood, except in one case (Case III), and then only a single one, on one occasion only. The slight leucocytosis observed in some of the cases was probably secondary to bronchitis. Owing to the excess of carbonic acid in the blood of cyanotic " cardio-pulmonary " cases, the blood viscosity is probably increased out of proportion to the inciease of red cells in the cubic millimetre of blood.
CASES.
Case I (1906).-M. M., aged 29, a medium-sized woman, who had worked as a book-folder. There was some evidence pointing to previous indulgence in alcohol. A year previously (in the winter of 1904-05) she had had a long illness characterized by shortness of breath and cough, with blueness of the face and finger-nails. Her condition had improved much, however, and the cyanosis had left her. But a few weeks before her admission (December 29, 1905) to the German Hospital the old troubles had returned in a decidedly severer form. On admission there was great cyanosis of the lips, fingers, &c., and some dyspncea. The superficial veins were very full, and there was slight cedema of both legs. The lungs were emphysematous; there was some crepitation at the base of the left lung, with dry bronchitic sounds higher up. The liver was enlarged. The urine (of specific gravity 1.029) contained a little albumin and a few hyaline casts. Brachial systolic blood-pressure: 105 to 125 mm. Hg. Blood examination (January 3, 1906) : Red cells, 6,240,000 to the cubic millimetre of blood; white cells, 8,400. Examination of blood obtained by a small venesection (January 8, 1906) gave: Red cells, 6,350,000 to the cubic millimetre; white cells, 7,400; specific gravity of blood, 1.062. E. Weil, Compt. rend. de la Soc. de Biol., Par., 1901, liii, p. 713. The viscosity co-efficient of the blood was estimated at about six and a half times that of water. Later on (January 23, 1906) the patient died rather suddenly when she was very cyanosed and in a drowsy condition, apparently due to chronic carbonic acid poisoning.
Necropsy: The heart (weight, 15 oz.) showed considerable dilatation of the right side and hypertrophy of right and left ventricles. There were old pleuritic adhesions over both lungs, which were emphysematous and engorged with blood and oedema. The liver, spleen and kidneys showed passive congestion. The left humerus was sawn through horizontally, and the greater part of the bone-marrow of the shaft was found to have a dull earthy-red appearance. Microscopically the bone-marrow showed an increase of the cell elements at the expense of the fat vesicles. This cellular reaction was in great part an erythroblastic one.
Case II (1905).-A. S., aged 32, a joiner. He gave a history of having had a cough for the last six months or so, but he had remained at work till two weeks before admission, when he commenced to suffer from severe shortness of breath, with slight swelling of the legs. On admission (April 3, 1905) the patient, a strongly built man, had cyanosis and dyspncea, with a little oedema of the lower extremities. His lungs were emphysematous, his liver was somewhat enlarged, and there was apparently very slight ascites. The urine (diminished in quantity) contained a trace of albumin. There was no fever. Pulse 94, regular, and of rather low pressure. Respiration, 36. Ophthalmoscopic examination showed great hypereemia of the retina and there was one retinal haemorrhage in each eye (Dr. R. Gruber). The blood (April 6) showed marked polycythawmia; there were 8,400,000 red cells to the cubic millimetre of blood from the lobule of the ear. The examination of blood obtained by a small venesection on Aptil 10 gave: Red cells, 6,850,000 to the cubic millimetre of blood; specific gravity (pyknometer method), 1.073. The viscosity co-efficient (estimated at 19°C.) was greatly in excess of the average. Some hours later the capillary blood from the finger was found to contain 8,150,000 red cells to the cubic millimetre. On April 24 the capillary blood contained 9,470,000 red cells to the cubic millimetre of blood; the white cells numbered 9,200; and the haemoglobin was 155 per cent. The differential count of white celrs (two occasions) showed nothing special. The treatment was chiefly by rest in bed, oxygen inhalation (at first), small doses of potassium iodide and ammonium carbonate, Guy's pills and small powders of camphor and benzoic acid. His general condition improved very greatly, and he was allowed to get up in the ward and also to walk in the garden; the daily quantity of urine increased; his dyspncea diminished; gradually his cyanosis and polycytheemia diminished likewise. The red cell counts per cubic millimetre of blood were as man with slight congenital ichthyosis (a familial complaint in his family). His father was said to have died of bronchitis and heart disease, and his mother of bronchitis. In childhood the patient had had measles and whooping-cough, and in adult life he had often had bronchitis. He had always tended to be "short of breath." He thought that he had always been moderate in alcohol. Two years before admission he had had pneumonia or pleurisy on the left side. Seven weeks before admission he suffered from a "cold " with shivering. On admission there was much cyanosis of the face and hands. Pulse 102, respiration 30, temperature 990 F. The cardiac dullness was enlarged to the right, but the heart was evidently covered by emphysematous lung to the left, and the apex beat could not be felt. The heart-sounds were muffled; there were no murmurs. The veins in the neck were distended. The lungs appeared emphysematous, and there was some dullness at the base of the left lung. There was slight ascites, and the liver and spleen could not be distinctly felt. The urine, of diminished quantity, was of high specific gravity and showed a trace of albumin. Brachial systolic blood-pressure: 110 to 116 mm. Hg. Blood examination: Haomoglobin, 95 per cent.; red cells, 6,533,000 to the cubic millimetre of blood; white cells, 8,000. The patient remained in the hospital from March 19, 1912, to his death on August 13 of that year. Diuretin, digitalis, strychnine, small doses of potassium iodide, and oxygen inhalations were tried. The oxygen inhalation (the oxygen was inhaled after passage through warm water) seemed to make little difference. The digitalis likewise did no good. He was tapped occasionally for left pleural effusion, for ascites and for subcutaneous cedema in the lower extremities. For a time there were crepitations at the base of both lungs and cedema of the trunk and lower extremities. A striking feature of the case was the patient's somnolence; apparently as a result of chronic carbonic acid poisoning he tended to sleep at all hours of the day and night. At one time his general condition greatly improved and he was allowed up in the ward, but suddenly he was seized with epileptiform convulsions,' followed by coma and death. A venesection did not help. The highest count of the patient's red cells was on June 7, 1912 (Dr. G. Dorner), when they numbered 7,253,300 to the cubic millimetre of blood. On that occasion the haemoglobin was only 80 per cent. (by Sahli's hwemoglobinometer), and the white corpuscles numbered 4,700 to the cubic millimetre of blood. Microscopic examination of stained blood films showed slight anisocytosis, poikilocytosis, and polychromatophilia; one nucleated red cell was seen.
It may be noted that a brother of the patient is apparently subject to true epilepsy.
MH-16a
The necropsy showed enlargement of the lbeart (weight, 19 oz.), relative insufficiency of the mitral valve, but no true valvular disease and no congenital malformation. There was much pleuritic adhesion on the left side and apparently commencing pneumonia of the lower lobe of the left lung. The right lung was very emphysematous. The liver was "nutmeggy" and the other abdominal viscera were engorged with blood.
Case IV (1904).--A. W., a strongly built man, aged 26. On adimission:
Dyspncea, orthopncea, great cyanosis, engorgement of the venous systemi generally, especially of the veins of the neck, some ascites, oedeina of tlle lower extremities. The heart sounds were weak; no distinct murmur. There were signs of pulmonary emphysema, and wheezing sounds were lheard by auscultation. The liver and spleen were not felt. The urine was concentrated, and contained a little albumin. There was no fever. The patient had apparently always been subject to attacks of bronchitis, &c.-he was said to have had " weak" lungs. His present severe illness was stated to have commenced eight or nine months previously, and to have become muclh worse since then.
In the hospital the cyanosis, orthopncea, and oedema increased, and at last the patient fell into a comatose state, apparently due to the chronic carlbonic acid poisoning. The blood showed decided polycythaemia. At the end there were slight epileptiform twitchings in both arms, and slight rise in temperature.
The necropsy showed a heart weighing 18 oz., with much hypertroplhy and dilatation of the right side; the veins of the surface of the heart were distended with dark blood; there was no evidence of any endocarditis, pericarditis, or congenital malformation. Both lungs showed emphysema, chronic congestion, cedema, and partial collapse. There was much old pleuritic adhesion on both sides, and some serous effusion in the right pleura. The liver was "nutmeggy," and the spleen was of the firm "cardiac " type. The kidneys were somewhat large, and apparently not diseased.
Case V (1904).-A. K., aged 42, a Russian-Jewish cap-maker. Apparently a somewhat similar case to that of A. W. (Case IV), but, unfortunately, no blood count was made. During the last days of life there was a semi-comatose condition, apparently due to chronic carbonic acid poisoning. The history was that for the last four years of life the patient, a rather thin man, had suffered from cough and respiratory trouble.
Necropsy: The heart (weight, 13 oz.) showed dilatation and hypertrophy of the right side. Both the lungs were more or less adherent to the chest-walls; there was a good deal of chronic interstitial fibrosis, and some obsolete remnants of tuberculosis were noted. The liver, spleen, and kidneys showed chronic congestion. The mucous membrane of the stomach and small intestine was engorged with blood, apparently as the result of passive congestion, and the stomach and intestine contained slightly altered blood, as if bleeding from the engorged mucous membrane had occurred a little before death.
Case VI (1906) .-T. L., aged 39, a joiner, a strongly built man. At about the age of 29 he had commenced to suffer from shortness of breath (asthma ?), which he himself attributed to the practice of "coitus interruptus." Since then the respiratory trouble had gradually increased, and there had been occasional exacerbations. From the age of 14 he had been a cigarette-smoker, smoking eight to ten cigarettes a day. No history of alcohol or syphilis. On admission (December 29, 1906) , the patient had the physical signs of pulmonary emphysema and bronchitis; there were dry and moist bronchitic sounds. Dyspncea, orthopncea, cyanosis. No fever. The liver was somewhat enlarged, and there seemed to be a little ascites. The fingers were "clubbed." The urine (diminished in quantity) was free from albumin and sugar. There was muco-purulent expectoration, free from tubercle bacilli. The brachial systolic blood-pressure was 105 to 110 mm. Hg. The capillary blood from a finger showed great polycythaemia; the red cells numbered 9,357,000, and the white cells 11,300 to the cubic millimetre of blood; the haemoglobin (by Haldane's method) was 115 per cent. Under treatment, by rest in bed, small doses of potassium iodide and tincture of lobelia, Guy's pills, oxygen inhalation, and inhalations of Friar's balsam, improvement took place. In the second week of February, when he left the hospital, there was still some crepitation over the lower portions of the lungs, and there was some mucopurulent expectoration. Respiration about 21; pulse about 100. The radial arteries felt decidedly thickened and somewhat tortuous, but the brachial systolic blood-pressure was rather low (about 115 mm. Hg.). The liver was apparently no longer enlarged. The amount of urine was rather above the average. The red cells numbered only 6,930,000 in the cubic millimetre of blood. His conjunctiva had lost much of their congested appearance. The improvement, however, did not last long.
Case VII (1910).-W. D., aged 35, a slipper-maker, who for the last seven years before admission had been subject to "asthmatic" attacks. In the hospital there were great cyanosis, with dyspncea, some "clubbing" of fingers and toes, and slight cedema of the feet and the lower part of the body. There was crepitation over the lower portions of the lungs. The heart was enlarged to the right, and there was an apical systolic murmur and a double murmur at the base. The liver was enlarged, and there was slight ascites. The urine contained a trace of albumin. Brachial systolic blood-pressure 110 mm. Hg. Blood examination (Dr. Dorner, November 28, 1910): Heamoglobin (by Sabhli's method), 135 per cent.; red cells, 7,683,300 in the cubic millimetre of blood; white cells, 9,500. The coagulation time (by Sir A. E. Wright's coagulometer) was ten minutes. According to Determann's clinical viscosimeter, the blood viscosity was greatly above the normal. The patient became less cyanotic, but was very feeble. CEdema had to be drained out of the lower extremities. He died a month after admission.
Necropsy: The heart (weight, 16 oz.) showed great hypertrophy of the right side, so that the two sides were nearly similar in appearance. The mitral valve showed old thickening and retraction, and slight recent vegetations. Both pleurae were almost universally adherent, and both lungs were emphysematous. There were some embolic infarctions in the right lung and some chronic fibrosis of the upper part of the left lung (not obviously tuberculosis). The liver was "nutmeggy," and the spleen small and firm, of the " cardiac type." All the viscera were greatly congested.
Case VIII (1904).-S. R., aged 33, a married woman. I am indebted to my colleague, Dr. Karl Fiirth, for his kind permission to quote this case. There was some evidence pointing to previous indulgence in alcohol. The patient was much cyanosed, and the blood (twice examined) showed polycytheemia. The haemoglobin was about 130 per cent.; the red cells numbered about 7,000,000, and the white cells about 11,000 to the cubic millimetre of blood. There were crepitations over the lungs. A cardiac systolic murmur was best heard between the apex and the sternum. The edge of the liver could be felt reaching to below the umbilical level. The spleen seemed also to be enlarged, but the edge could not be felt. The urine, diminished in quantity, showed a little albumin and a few tube-casts. Ascites developed, and also a suffocative pulmonary condition, which was followed by coma (probably a result of carbonic acid poisoning). A moderate venesection (about 10 oz.) did little, if any, good.
Necropsy: The heart (weight, 17 oz.) was hypertrophied, chiefly on the right side. Both tricuspid and mitral orifices were dilated, and the free borders of both these valves appeared somewhat thickened. Both lungs showed emphysema, bronchitis, and congestion, and (by microscopic examination) a certain amount of chronic indurative pneumonia. There were pleuritic adhesions on both sides, which could, however, be separated. The liver (weight, 88 oz.) was "nutmeggy," and the spleen (weight, 16 oz.) was enlarged and (by microscopic examination) much congested. The kidneys (weight together, 16 oz.) were rather large and (microscopically) showed passive congestion.
Case IX (1906) .-A. J., aged 28, a waiter. For about the last nine years he had been subject to attacks of asthma, which at first recuried every two or three weeks, afterwards more frequently. Of late, however, he had had no regular attack, but continuous shortness of breath. In the hospital he had cyanosis and the signs of pulmonary emphysema, enlargement of the liver, ascites, cedema, and slight albuminuria. There were crepitations at the base of both lungs and a systolic murmur at the apex of the heart. Blood examination (November 29, 1906) : Htemoglobin (by Haldane's method), 115 per cent.; red cells, 6,870,000, and white cells, 11,300, to the cubic millimetre of blood.
He had improved during a first stay in the hospital (March to April, 1906), but did not do well when readmitted in November, 1906 . He died in December, 1906 Necropsy: The heart showed much hypertrophy and dilatation of the right side; the wall of the hypertrophied right ventricle was almost equal in size to that of the left ventricle. The lungs were emphysematous and the dependent portions were much congested. The liver was enlarged and showed passive congestion. The spleen was firm and of the " cardiac type." Case X (1904).-F. J., aged 22. A rather fat and plethoric-looking woman, under the care of my colleague, Dr. Fiirth, who has kindly allowed me to mention it. There was a history of previous rheumatism. Her heart was overlapped by emphysematous lung. The liver was much enlarged. The urine was free from albumin and sugar. The red cells numbered 6,500,000 in the cubic millimetre of blood.
Case XI (1910).-P. E., aged 48, a baker, a fat, plethoric-looking man, whose illness was said to have commenced six weeks previously with dyspncea and cough. The venesection blood contained about 6,200,000 red cells to the cubic millimetre, and its viscosity value (as estimated by Determann's clinical viscosimeter) was about 8'3 times that of water (both at 20°C.). The case was, however, complicated by nephritis and high blood-pressure (the brachial systolic blood-pressure was 200 mm. Hg.). I am not sure whether it really belonged to the present class.
DISCUSSION.
Dr. ROBERT HUTCHISON said the difficulty which he found about discussing this subject was that polycythemia was such a heterogeneous manifestation, and meant such different things in various cases. This fact was very well shown in Dr. Gordon Ward's collection of cases, in which he showed it to be associated, either accidentally or otherwise, with a large number of different pathological conditions. The first point to be settled was, what were the limits of normality in the number of red cells ? He was sure there were many healthy people with a six-million red cell count, and would hesitate to say that this indicated anything abnormal in the blood, particularly when it was not accompanied by any great excess of hbemoglobin. It was one of the difficulties in discussing the subject, that we did not yet know how many red cells a man might have and still be normal for all practical purposes. Then there was the difficulty, which had not yet been entirely got over, of local stagnation or concentration of the blood in the periphery; and one must always remember the fallacy that where local cyanosis existed in the extremities, the sample of blood withdrawn therefrom might not necessarily be a fair sample for the body generally. To take first Dr. Ward's paper. He supposed the first group, the congenital cases, were those associated with congenital heart disease. In examining the blood of the newly born he had always found an excess of red cells, the number being considerably above the normal in the first few days after delivery, and the blood showed a large number of normoblasts. He supposed this was because the oxidation of the blood in utero was not easy, and there was a kind of compensatory excess of red cells, which took some time to disappear. That it would not disappear at all in congenital heart disease one could imagine, because in that case the difficulty in oxidation was not merely in uttero, but persisted after birth. With regard to the idiopathic cases, if one took a series of persons and examined their blood, one would find in a definite proportion of them red cells running up almost as high as in the idiopathic cases which Dr. Ward included in his collection. Some of Dr. Ward's cases were compensatory ones, very much as Dr. Parkes Weber had described. The " reactive" series were very interesting, especially the way in which the hemoglobin lagged behind the red cells. He had noticed clinically that a person who had had a huge htemorrhage, for example from the stomach, continued to look anaemic for a long time after the resumption of the normal red cell count, the reason being that the restoration of the haemoglobin came last, though the cells were quite ready to receive it earlier. He supposed the explanation which had been advanced was right-namely, that the bonemarrow rather overdid its effort, and that there was a swing of the pendulum beyond the point of compensation. As to the last case, he was inclined to disagreewith Dr. Ward and to believe that the sulphonal had something to do with it. If sulphonal destroyed hTmoglobin and produced hmatoporphyrin, the oxygen-carrying power of the blood was, pro rata, diminished, and one would expect a reaction to that on the part of the bone-marrow. With regard to Dr. Parkes Weber's paper, it seemed to him that Dr. Weber was describing a group of cases which were very common, and there need be no surprise that most of the cases did not get beyond middle life, as the majority were killed off before arriving at old age. He sutbmitted that Dr. Weber's paper did not tell one any more than this: that the more cyanosed a person was the worse was his outlook as regards life, and that had been recognized in the profession for a very long time. Perhaps, however, counting the cells was a more accurate way of showing this. Yet at present any refinement in prognosis afforded by the method just detailed did not seem to justify the additional trouble in using it.
Dr. JOHN PARKINSON said he was interested in seeing the classification of cases which had been brought forward, though that class of case had scarcely come into his work. He had been impressed by the enormous number of red cells in primary erythrsemia. But he had found, in examining the blood in secondary erythraemia, that the counts might be very high indeed. The striking thing about Dr. Ward's list was how relatively few were the red cells; and he agreed with Dr. Hutchison that the number of red cells in the normal individual might be about 6 million without any degree of pathological erythrwemia being present. He was interested in the doubtful case (No. VI), but there again the blood count was only 6' million. He would like to know from Dr. Parkes Weber whether estimations had been made of the total volume of blood in secondary erythramia, by the Haldane and Lorrain Smith method. Some thought it would prove a method of distinguishing secondary erythraemia from primary, but apparently that was not so in some cases Dr. Weber mentioned, and in others which he quoted. He considered that the difficulty of distinguishing the primary from the secondary cases was almost insuperable, except by failing to find a definite cause. Through the kindness of Dr. Hutchison he had published among his cases of erythraemia one in which subsequent autopsy showed stenosis of the portal vein, leading to congestion of the whole portal area. During life it had been impossible to distinguish it from primary erythraemia. Dr. A. M. ELLIOT said that only two points in the papers appealed to him, one of which had been alluded to by Dr. Hutchison. While in India, he had done a great deal of blood examination; and he had been taught-and came to the same conclusion from an examination of many thousands of cases-that until there were over 7 millions of red cells, the condition could hardly be considered pathological. Any number between 4 million and 7 million might be taken as normal. In one of his slides, Dr. Gordon Ward had pointed to a rosette-shaped corpuscle, which he was inclined to think was peculiar to certain heart conditions. This exact appearance had been seen many times in malarial, typhoid, and other conditions, and Dr. Elliot was of opinion that it was not connected with any disease, but merely due to artefact.
Dr. BATTY SHAW said he felt much interested in the group of cases brought forward by Dr. Parkes Weber, and was tempted to ask whether Dr. Parkes Weber had entertained the question of the advantage of venesection in these cases. If there was a plethoric reaction in the blood provoked by the chemical needs of the body, then perhaps after all it would be found to be the truth that bleeding instead of being beneficial in such cases-a clinical impression which was very commonly believed in-was harmful. It was possible of course to escape from this apparent paradox by invoking a mechanical overstrain of the heart, an overstrain which was the direct result of the benign plethoric condition of the circulation, and which could be relieved by the removal of blood. More facts, however, were needed as to the existence of this overstrain. With regard to Dr. Ward's series of cases, hie had apparently found what was a common experience, that polycythaemia was not in all cases accompanied by an erythroblasteemia-the so-called blood crisis, now exceptional rather than the rule. Such knowledge raised the question whether a beneficent response on the part of the blood-forming tissues was a reality, whether there was not some other mechanism at work, possibly chemical, which led to the presence of more red corpuscles in the blood-an erythrocythemia, not a mixed erythrocythmemia and erythroblastemia. The difficulty was got over by supposing that the call upon the blood-forming tissues was of different degrees in different cases.
The PRESIDENT (Dr. Frederick Taylor) asked if Dr. Ward had had any estimates of the volume of blood in his cases. It seemed to him that the facts ascertained by the methods of Professor Haldane and Professor Lorrain Smith with regard to alterations in the volume of the blood had a very large bearing on all this work. It was such a great revolution in one's previous ideas, as regards chlorosis for instance. It had been shown that in this disease the volume of the blood might be two and a half times the normal, and that therefore the corpuscles in a case of chlorosis might be really much more numerous in the whole body than in the normal person. In other words, the person with chlorosis had a polycytheemia; and something similar was the case in pernicious anaemia, except that in the latter the number of corpuscles per cubic millimetre being much smaller, and the volume of the blood less, the cases could not be said always to have attained to polycythaemia. He thought that all the observations on polycythaemia should be checked with regard to this point. Dr. Parkes Weber had checked some of his cases in this way. Another thing he would like to say was that he was not quite satisfied with the teleological explanations of the changes in the bone-marrow which occurred in this and other blood diseases. These explanations assumed spontaneous and ingenious efforts on the part of the bone-marrow to set things right in the blood. The same regenerative efforts were recognized in the case of pernicious anaemia, yet how different were the results. His attitude was only one of inquiry, but he thought there was need of a good deal more knowledge before one could feel happy about the extremely interesting class of case which Dr. Ward and Dr. Parkes Weber had brought forward, and for which the Section was indebted to them.
Dr. GORDON WARD, in reply, said none of his cases had been checked by the carbon monoxide method. Several of them were insane, and the method would not have been applicable. Nor was it possible to employ it in such cases as those of heart-failure or acute Addison's disease. The carbon monoxide method, in fact, had a very limited clinical application. On the other hand, he had looked for, and wherever possible recorded, any signs of increased blood volume, such as enlargement of the conjunctival vessels, or such signs of rapidly varying blood volume as were afforded by sudden and considerable changes in the number of red cells per cubic millimetre, although there were no signs of red cell destruction. He quite agreed with the President that, at present, we knew very little about polycythaemia, and could hope to know very little until some method of estimating the blood volume was devised which should be generally applicable in practice. Meanwhile he had merely set down the facts as far as he had been able to elucidate them in the cases recorded. This he did, not because he thought he could make useful comments on them, but in case they might be of assistance to future investigators. Dr. Hutchison had suggested that in the first two cases the persistence of an embryonic type might be explicable by the heart lesion. He did not desire to dogmatize from two cases, but still felt more inclined to his own interpretation of the facts as showing a congenital lesion not necessarily dependent on the heart lesion, and frequently not associated with congenital heart lesions, even at a very early age. He admitted that many of his cases did not show a greater number of red cells than was normal for some individuals, but suggested that in most of the cases the number was clearly not normal for the individual dealt with, and that, moreover, if normal persons differed in the number of their red cells by 2 or 3 million-i.e., from 4 to 7 million-there was in this fact alone ample cause for further investigation; in which case the higher counts could only be referred to as polycytheemia. Dr. Hutchison also considered that the case of sulphonal poisoning probably owed some at least of the polycythaemia to the blood destruction induced by the excess of sulphonal. If sulphonal really did produce excess of blood destruction, Dr. Hutchison's theory as regards this case was a very probable one, but he was inclined to think that sulphonal rather disordered than increased blood destruction, in which case the polycythemia must presumably be explained on other grounds. There was evidently a tendency amongst those present to consider that the presence of blood destruction, or of the need for increased tissue oxygenation, was not sufficient reason to adduce for the presence of a polycytheemia. He wished to make it plain that he only related what appeared to be cause and effect on the post hoc ergo propter hoc principle. He believed that just as certain drugs produced overaction of certain glands by some biochemical means which we were unable to demonstrate, so also the products of blood destruction or the presence of excess of C02 might set up a train of biochemical reactions, having as a result polycythsemia. He agreed that we could not say that we had properly explained any case of polycythemia until we could demonstrate these reactions and looked forward to the time when this would be possible.
Discussion on Polycythwmia
Dr. PARKES WEBER, in reply, said both Dr. Hutchison and Dr. Elliot had referred to the variability of the blood count in apparently healthy people. He was inclined to agree that a blood count of 7 million red cells to the cubic millimetre was about the limit consistent with apparently average health; but in regard to patients in hospital many of them had grave pathological conditions (such as more or less purulent bronchitis), which of themselves inclined the patients to antemia. In such cases, to get an idea of the real degree of polycythamia, one would have not to be satisfied with the relative polycythmemiai.e., counting the red cells in a cubic millimetre of the blood-but one would have likewise to estimate the total volume of blood in the body. He believed that, owing to engorgement of the vascular system, many chronic bronchitics with only 5 million red cells to the cubic millimetre of blood had a decided polycythemia. In such a person, therefore, a blood count of 6 to 7 million reds would constitute a still more decided polycythiemia. Dr. Parkinson asked whether in secondary polycythaemia he had made estimates of the total blood volume. He had referred to that in the paper in reference to the subject of polycythemia secondary to congenital heart disease. Dr. Batty Shaw had alluded to the question of blood-letting in secondary polycythaemia. Sometimes an excessive polycythamia and plethora formed part of a vicious circle." When there was great engorgement with blood he (Dr. Weber) did not doubt that bleeding was useful for occasional emergencies. Venesection had, of course, often been performed in such cases before the days of blood counts. Heroic bleeding in cases of secondary polycythiemia he did not advocate, nor even in primary polycythaemia, though he knew of very copious blood-letting having been carried out in cases of "erythriemia" with apparent benefit. He agreed with Dr. Batty Shaw that it was remarkable that only in a few cases of any kind of polycythamia (including "erythraemia "r did one come across nucleated red cells in the circulating blood, unless, perhaps, in cases of secondary polycythtemia in very young children. He was rather disappointed that Dr. Ward had in his list only one case of erythriemia, and that a doubtful one. The prognosis in genuine erythramia cases required special investigation. He had reliable information that one of the first two cases be described 1 was still living and in fairly good health. He (Dr. Weber) believed that no case of polycythaemia ought to be classed as an instance of erythreemia without hesitation unless the patient also had an enlarged spleen; splenomegaly was almost a sine qiua non in the diagnosis of erythraemia. ' The case of a Roumanian-Jewish woman, then aged 37, described in the Med.-Chir. Trans., Lond., 1905, lxxxviii, p. 191. 
